APPENDIX A: MONITORING WELL CONSTRUCTION GUIDANCE

Appendix A: Monitoring Well Construction
Guidance

The following is an excerpt from the Guidance for Land Application of Municipal and
Industrial Wastewater, which can be accessed in its entirety at:

http://www.deq.idaho.gov/water/permits_forms/permitting/guidance_wlap.pdf
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722 MowiToRING WELL NETWORE DESIGN

The second phase consists of installation of menitoning wells. These wells are designed to
measure the impact of land treatment systems on ground water, i locations based on observation
well data. The number of required momitormg wells will depend on site specific charactensties
such as the mumber of hydraulic management units and’er acres and the number of rmgation
pivets or other nTigation systems used to distnibute wastewater. Generally, large land application
sites with complex hydrogeology may require more monttoring wells than sites that are small or
hydrogeclogically simple. The number of well installations also depends on the type of
montering requirements. Land application sites with a long dewngradient boundary
perpendicular to the ground water flow direction may require additional monitoring wells.

Monitoring wells should be mstalled so that there are at least one (1) up gradient and two (2)
down gradient of the land Teatment sife in water bearing zones which could ansnut
contammants. The wells should be screensd m the same aquifer, and generally should be
completed in the first encountered water below land surface. This well array can be nsed to
determime ground water flow direction, as well as for sample collection. Specific zuidance on
well construction practices 1s found in Section 7.2.3 below.

723 MowiToRNG WELL CONSTRUCTION

This section provides guidance on momtormg well construction practices for wastewater land
application facilities. This monitoring well construction guidance is not applicable for sites
where hazardous materials are known to exist, or where nested or paired wells are required to
mvestigate water chenmstry variations at differing depths m an aquifer or n two or more separate
aquifers.

Specific mstallation procedures for ground water menitorng wells may be found in the Idaho
Department of Water Resources Bules and Regulations for Well Construction Standards
(Janmary 1989), Ogden (1987), Winter (1993), and EPA (1984).

Enowledge of the water quality of the well as 1t 15 being constructed 1s lnghly desirable. Such
knowledge can affect decisions regarding continued construction, medifications in construction,
selection of materials or in the planned operations of the completed well. Commen problems
related to well construction and water quality monitoring inchade water zones to be excluded by
casing or groutng; selected casing perforation; cholee of casing and sereen matenial; and screen
placement.

At wastewater land application facilifies, ground water samples should be collected as close to
the top of the water table as practical, since this is where contaminants that migrate to the water
table will be most concentrated. Wells may be required for each subsequent aguifer beneath the
uppermost water table, however. A properly constructed momtoring well should meet the
following criteria. Fefer to Figures 6 and 7 for construction and completion details. Additional
guidance 15 available from ASTM D 5092-90.

= All monmitering well construction mmst conform te the well construction riles listed m Idaho
Adnumstrative Procedures Act (IDAPA) 37.03.08.
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Monitoring wells more than 18 feet in vertical depth that are constructed to evaluate, observe
of determume the quality, quantity, temperature, pressure or other charactenstics of the ground
water or aquifer require a permit to be 133ued by the Idahe Department of Water Fesources
Monitering wells 18 feet deep or less also should conform to the well construction mules
listed in IDAPA 37.03.09

The siting of monitering wells i relation to a wastewater land treatment site and other
possible sources of contamination should be coordinated with DEQ) as part of the WLAP
pemmutting process. Monitoring wells requured as part of a subsurface sewage disposal
system permit should be coordinated with the local District Health Department.

Proposed moemitoring well designs should be submitted to DEQ for review and approval prior
to well construction.

An adeguate surface seal, generally 3 feet or more thick, should be provided around the outer
protective casing to prevent nugration of contanunants from the surface to the well screen.
This surface seal should be sleped away from the well casing.

The screen and sand pack material should be selected so that the well can be developed with
minimal sediment preduction over the life of the well.

The scresned interval should be placed i the uppermost water-bearing zone. Monitoring
wells should be screened in the top 10 to 15 feet of this uppermest water-bearing zone, with
adequate screen above the water table to allow for seasonal water table fluctuations.

In areas with extreme water table fluctuations, more than one monitormg well may be needed
30 that the water table can be adequately sampled. In this case, the upper and lower screens
should be 10 to 15 feet in length. The bottom of the upper screen should end where the top of
the lower screen begins.

The sand pack should extend above the well screen to prevent entry of grout and/or bentonite
mto the screened interval.

A sanitary seal should be placed above the filter pack. Bentonite chips or pellets are
typically used to provide this seal.

Grout {cement or bentenite) should be placed above the sanitary seal up to where the surface
seal will begin.

Well diameters are generally 2-inch or 4-mmch, whichever is sufficient to accommodate the
sampling pump. Two-inch or smaller casing material may be used for wells that are sampled
using low-flow sampling methods.

For wells that are purged using standard pumping metheds, purge velumes should melude the
amount of water contained in the sand pack and mnside the casing.

Casing and screen material should be designed to last for the duration of the monitoring
program. ASTM D 5092-90 may be used as a gide for selection of casing and screen
material. Screen slot size should be determined relative to the mterval to be monitored so
that the well will produce sediment-free water for the life of the well.

As-bult diagrams along with a detailed geclogic log should be provided to DEQ for each
momitering well. Certification of monitoring well construction in substantial accordance with
as-bnlt diagrams by an Idzho registered Professional Geologist or Professional Enginser, or
somecne under the direct supervision of an Idaho registered Professional Geologist or
Professional Engineer should be provided to DEQ.
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Figure 6. Gengral monitoring well design for ground water sample collection at wastewarer

land application sites. (Monitoring well diggram reproduced by peymizsion of Cascade Earth
Sciences. )
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Figure 7. As-built consoruction details for moniforing well at wastewater land applicarion sifes.
(Monitoring well diagram reproduced by permizsion of Cascade Emvth Sciences )
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B  Appendix B: Soil Sampling

The following document on soil sampling can also be found at:
http://info.ag.uidaho.edu/resources/PDFS/EXTQ0704.pdf
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Bulletin 704

(revised)

E. L. Mahler and
1. A. Tindall

&@e,ﬁ: éz% Universityoridaho

Apriaflage Cooperative Extension System
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Emvironmental concerns have brought
nutrisnt management in agriculore
under increased scruting. A goal of
sound nutrient managEmernt is to
maxamuze the proportion of applied
mutrients that i used by the crop
I:nutr.ient Lse eEc:icm:]r_:l. Sl mp]iug
is a best management practice (BMF)
for fertilizer management chat wall
help improve matrient use sfhcency
and protect the emdronment.

Soil sampling i also one of the most
i:mpcma.rlt sbepe in a sound Crop
fertilization program. Poor sodl
sampling procedure: account for more
than 90 Fpercent of all error: in
fertilizer recommendations based on
soil testr, Soil vest results are only ax
good ar the soil sample. Once you
take a gochd mpJe. WOLL TsE alze
handle it propecly for it to remain a
good ample.

A good sod testing program can be
divided into four operaticas: (1)
taking the ample, (2) analyzing the
sample, [3) interpreting the :ample
analyses, and (4) making the fertilizer
recommendations, This publication
focuses on the first seep, collecting the

soil sample.

Onee you take a sample, you muse
send it to a laboratory for analysis.
Then the Extenticn agrcultural
Ed.l.lflmr or ferl:il.'i:-!:l' Ee]d:“ul :II:I. Four
county can interpret the analysis and
muke rpecific fertilizer recommenda-
ticrs. Fertilizer guides from the
Ulnivemity of [dahe Cooperative
Extenton Sysvem are alio available to
help you select the carrect fertilizer
app]in::tion rats.

The soif sampling pendelines in this
publization mest savpling standasds
sigpested by federal, state, ard loval
ruirient FRSH S FRETIE [URCRTrarRS in Tdshe.

What is a soil test?

A eoal test it a chemical evaluation of
the nutr.icnt-@upp]]riug capabi]ity of a
soil at the time of sampling. Mot all
soil-testing mechods are alike nor are
all fertilizer recommendations based
on those ol test: qu.‘l.:]ljl’ reliable.

Eieliable fertilizer recommendations
are developed through reszarch by
calibrating laboratory soil test values
and correlating them wath crop
resporses o fertilizer rates. These sail
test correlation trials muse be con-
ducted for several years on a particular
crop growing on a specific scil ope. IF
soil test calibration s incomplete,
fertilizer recommendations based on
soil-test resules still can only be best

Bassses.

A soal test does not measure the total
amaount of a .tpec.iﬁn: nutriznt in the
soil. There is usually lictle relatonship
between the total amount of a
mutrient in the soil and the amount of
a nutrient that plant: can obtain.

A sadl test also does not measure the
amount of plant-available outrizoes in
the soal because not all the nutrients
in the soil are in a torm readily uzable
b:,rp]:m;.mnugh reszarch, howerer,
a relaticrship can vsually be estab-
lished between soil test nutrient level:
and the total amount of a outrient in
the soal.

What does a soil
test ineasure?

FPresent soi]-lesl:in.g methods measure
a certain portion of the total nutrient
content of the soil. Dunng testing,
this p-m'tion is remeoved from the scal
by an extracting solution that is mixed
with the soil for a given length of
time. The soluticn containing the
extmacted porti.c-n af the nutrient is
separated from the soil by filtracion,
and then the solution i analyzed.

A low soil-test value for a particular
mutrient means che crop will be
unable to obtain cm:hugh of that
mutrient from the sodl to produce the
highest yield under average soil and
climatic conditions. A matrient
deﬁci.en::,r should be corrected b:,r
adding the mutrient as a fertilizer. The
amount of nutrient that needs to be
added fora s'men soil-test walue ix
calculated baed on results from the

correlation research test plot.

Sarmpling timing

Because nutrient concentrations in

the scal vary wich the season, you
should take soil samples a5 close as
po\ssﬂ:\]c =3 pl:nt'mg or to the time of
crop need for the nuerient. Ideally
take the sodl amples 2 to 4 weeks
before planting or fertlizing the crop.
Ie usuaﬂjr requi:re; 1 to 3 weeks to take
a sodl sample. gt the sample o the
testing laboratory and obtain resules.

Sampling very wet. very dry, or frozen
soils will not atfect soal vest resules

2 —
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. __________________________________________________________________________________|
though collzcting soil samples under record of woil test pesults on sach field  you can use a shovel or spade for

tbc}f cﬂ.ﬂ.d:"::‘ons L'o diﬁcu]t. DO not to C'r'ﬂuﬂe ]QJ‘.S—':frm ':rfnds Ln Sba]]Q'” ﬂmp]fs.YQu '\'rl]'. nC\.'d a
sample snow—covered fields. The snow  nutrient levels, plastic bucket or other container for
makes it difficult to recognize and each sample to help you collect and

avold umusual areas in the field, =0 you Sﬂl]’l)liﬂ.g pfwﬂdllre mux a composite ample.

may not get a r!pre!ent:tiw s:mple.

Be sure that all equipment ix clean,

. . Oine of the maost important seeps ina and especially be sure it is free of
Sﬂllpll[]g .tl'BqllE[](‘.']r' soll testing program is to collect a w01l fertilizer. Even a small amount of
sample that represent: che area to be fertilizer dust can result in a highly
For best soil fertility management, fertilized. If the woil sample i not erroneous analy:s. Do not vse a
c:pefi.a]ljr:ﬁ:r the mobile nutrients, r\epmscntﬁth‘c. the test result: and yl'r'udmd bucket when a.ru]}':i.ng for
sample sach year and fertilize for the recommendations can be misleading. zinc [£n) or a rusty thovel or bucket
potential yield of the intended crop, when analyzing for iron (Fe). If the
Having an analysis pecformed for The correct stepe in soil :ampling are sample will be analyzed for Fe or
every nutrient =ach year is not i“'""fﬁ“d in EB"'-_"E _]- B'“‘"-_‘” “-mP]i-:l'E- manganese [Mn). do not doy the sail
necessary. Whether you need an cbtain necessary information, materi- sample before shipping.
analysis of a nutrient depends on such als, and equipment frem the Exten-
things as its mobility in the soil and sion agricultural educator or fertiizer When ampling, avoid unurual areas
the nutrient requirements of the crop. fieldman in your county. such as eroded sections, dead furrows,

. . . and fence lines, [ the fizld to be
Take soil samnples at least once during = Proper sail sampling ool A soil oy nled covers a large area with

each crop rotation cycle. Maintain 2 auger or probe is most comvenient, but

Get proper informakicn and Use proper sampling 1ools Byoid unusual areas
malerinis for sqil somples s

Civide figlde nte arsas Toke compaosite sgmpls trem
far sampling cach arca

] i

| Qe

Wiz eompasita Fili cut informetion sneels
sample wel b

Murber and
record somples

Fig |. Follow these steps to obin a good sample for vesting (redrosn courtesy of the Mational Ferdlizer Insticues).
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1

Gentle
slope

Modarate
slope

2

Steap
slope

Wet battom

I ——
Flat
area &
4 Eroded
sleep
slope

Fg L A fizld wich areas idencified as marpling units.

varied topography subdivide it into
r\clatii'cljr umform H.mpli.ng umits I:ﬁg,
2. Sampling subdivision units chat are
too small to fertilize separately may be
af interest, but impractical if you do
not treat the small units dit‘femn.tl'_,r
from the rest of the field. Omit the:e

areas from the sampling.

Within each sampling unir take soil
samples from several different loca-
ticns and mix these subu.m_p]e.t inbo
one composite sample. The number of
subsamples needed o obtain a
representative composite ample
depends on the uniformity and size of
the sampling unit (table 1). Although
the numbers of sub:ample: in table 1
g".-v.- the best resules, I‘J'.IC_'\_-' may ke
unrealistic if you plan to take a great
mumber of samples. An absolute
monimum of 10 subsamples from each
sampling unit is necesary to obtaln an

Table 1. Murber of subsamples
reconmended for a
Pepres nttive composite
sarrple based on field size.

FRedd size Murvber
(amres) of subsanple ¢
fewer than & 15
Bt 0 18
10t 25 20

25 o 50 25
more than 50 0

acceptable sample. The more
subsam_p]es o take, the better the
representation of the area sampled.

Take all subsamples randamly from
the sampling unit, but be sure to
distribute subtample sites chroughout
the sampling unit. Meander or zig-mg
throughout sach sampling unit to
sample the area. Special considerations
are necessary in eroded areas, furrow
erigﬂx:‘ﬂn. L'".'lder mhu md “hﬂ“
fertilizer it banded [ses “Special
Sampling™).

The total amount of soil you collect
from the sampling unit may be more

Table 1 Effectve rooting depch for
soine commron kaho avops.
Drepch
Crop {feat)
Cereals
(wheat, barley, cats) Etod
Corn Etod
Alfalfa, rapesesd 45
Hops, grapes, tree frults 4t b
Sugarbests 203
Peas, beans, lentlls, onlons,
potatoes, mint 2

Vegetable seed oo 1)

than you need for analyses, Mix the
mdividual subsamples together
thomugh]}' and take the scal mp]c
from the composite mixnare. The
composite sample should be at lease 1
pint—akout 1 pound—in size.

Sampling depth

Diepth of sampling i= critical because
tillage and nutcient mobility in the
soil can greatly influence mutrient
lewvels in different scal zones (fug. 3).
Sam_p]ing deptl: depends an the ST
cultural practices, tillage depth, and
the nutrients to be analyzed.

Because the greatest abundance of
plant roots, greavest biological activiey,

=
i ﬁ’jﬁ ﬁ Plow
. " dapth
J\d’!"é? EH
High esncentration _‘,""
. of normwbile o
Daxired nuirkania o
=arpding .
depin [-rTTTTTTTTTTTTT T
o2 Luvwer sorsenkr ation
of normobie
nuirjenls

W

Rg 3. Too desp or shallow a :ampling depeh can produce imccurate wil test reasules The
phaw layer is usally higher in nonmobile nutriencs than the soil laysrs below i

4
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and highest nutrient level: occur in
the surface l::.ne:rs. the upper 12 inches
of scal are used for most analyes. The
analyses run on the surface ;ample
include soil reaction (pH), phosphorus
(P, potassium (K}, organic matter,
sulfur (5], boron (B), zine (Zn), and

other micronuerent:.

Sampling depth is especially critical
for nonmeobile nutrients such as P and
K. The recommended H.mpli.ng d.n.-pth
for nonmeobile nutrients i 12 inches
[fg. 3].

The tillage zone, typically 6 to &
inches deep, wually contains a
relatively uniform, high concentration
of nonmobile nutrients. Below the
tillage zone the concentration is
wsually loweer. Therefore, a sample
from the ti]h.ge zone will mu.a]ly have
a higher content of nonmobile

mutrients than a sample from the
desired 0- to 12-inch mp]e dcpr}.\.

This can lead to erronecus resule.

Depth sampling

When sampling for mobile nutrients
such as natrogen (M), baron (B, and
sulfur (5], take samples by 1-foot
increments to the effective m-chti.ng
depth of the crop [fig. 4). This can be
adepth af 5 to & feet (table 2) unless
the soil ha a mt-]:imiti.n.g |.1]ﬂ.-r such
a bedrock or hardpan. For each foot
depth, take 10 or more subsamples at
random from the aampling unit.

[ you plan to sample less chan a year
after banding or injecting fertilizer or
if you have any queston about
fertilizer placement, use the sampling
technique described under " Areas
Where Fertilizer Has
Been Banded." Irriga-

T tion or precipitation
[ ] .ﬁ:#_—f”'ﬂi should dispere mobile
: i A - mutrients over a pericd
T e : __'_,__.--"""-f of a year.
——
T E
12 - 24" o Sainple
4 e handling
_ It o
24 - 36 f’_‘_‘_,__,--' Zoil samples need
| - special handling to
36 - 48" — ensure accurate results
_'_'__,_,.,-o-'“"f and minimize changes
48— in nutrient levels
a8 - aO" because of biclogical
_\_l_._/—""'«_/ activity. Keep moist soil
ok

Fig 4. Diepch marpling (successive
samples by | 2-inch increrrencs) for
rrvchile nutrients (especially M)
should b continued to meating
depich, whidh rmaybe 5 o & feec for

BOME CrOpE.

sample: cool at all tmes dunng and
after sampling. Bamples can be frozen
or refrigerated for extended periods of

time without adverse effect.

[£ the samples cannot be refrigemted
or frozen roon after collection, air dry
them or take them directly to the soil
testing laboratory Air dry by spreading
the sample in a thin Layer on a plastic
sheet. Break up all clods or lumps, and
.T_pl.'!i.d. the soil ina L:yerabaut 174
inch deep. Diry at room temperature,
If a crculating fan is available, position
it to mowe the air over the sample for

rapid drying.

Cantion: Do ot dry whers agricul-
tural chermmcal or fertilizer fames or
chist will come in contact with the
sampler. Do not use artificial heat o
dr_fing.ﬂs}. the Extension agr'u:ulturz]
educator or fertilizer fisldman in your
county for more details concerning
special handling of il samples.

When the soil samples are dry, mix
the sodl thoroughly, crushing amy
coarse lumyps. Take from the sample
about 1 pant (roughly 1 pound) of
well-mieed soal and place it ina soil
mp]e bag or other container, Saal
sample bags and soil test report forms
are available from the Cooperative
Extension System office in your
county or from a fertilizer fisldman.

Label the bag caJEI.:uU]r with your
name, the sample mumber, sampls
depth, and field number. The field
mumber thould correspond wach a

field or farm map thowing the areas

Fig 5 Mowernent of mobile nucrients in furroweimigaeed fields.
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Suhsoil

Fig &. Special sampling techniques are
requirad when sl sarmpling
furmeweirrigaved fialds. Take a
sample from the hillsep, the furrow
bateam, and at the midpoing
betwesn the hilleop and furnow
baottom. The | 2-irch sampling
depith is bazed on the midpoine
sampling location.

sampled. Thir will help you keep an
accurate record of soil test reports.,
Provide information on crop to be
growen, yield potential, recent history
af craps grown, yields, fertilizer
app]ied. and other information.

Sarmple analysis

Amalyze regulady only for those
outrients that have been shown to be
yield limiting in your area or for the
crop to be grown. In general, all soils
should ke analyzed for N, R E. and 5 .
Far determination of :p-:rtenl:ial nesd
for micronutrients, refer to PINW 276,
Current Mutrient Status of Soils in Idake,
Cirepon, and Wskimgron. Occasional
analyse: for micronutrient concentra-
ticrs may be advizable.

Special sanpling

Special sampling problems ccour in
fields that have been leveled for
irrigation, fields that have lost all or
most b\:lpsoi] as a result of ercsion,
fields chat are surface [furmw)

ircigated, fields that have had a
fertilizer band appﬁed, and fields that
are not thoroughly tilled.

Land-leveled and

eroded areas

Areas that have been eroded or
artificially leveled for irnigation
usuiﬂ]r have little or no ori.g.i.ru]
topsoil. The sail surface may be
exposed rubsoil material. These areas
should ke sampled separately if they
are L:J'ge em:-ugh to be m:naged
ditfferzntly from where topsoil has not
been removed. Subsoil material is
usuiﬂ]r low in orga.n.il: matter and can
be high in clay calcium carbonate
{lime), or bath.

Furrow~irrigated fields

Fora representative soil ample,
sample furrow—irrigated fields before
the furrowing operation. If furmwing
has alezady been completed, follow
the ;peti.:] s:mp]ingpmcedures
described here.

The movement of water and disclved
plant nutrient: can create unique
mutrient distribution patterns in the
hills betwreen the furrows (iig. 5). To
obtain a representative sample, you
need to be aware of furrow direction,
spacing, and location, and o take
closely spaced soil samples perpen-
dicular to the furrow [fig. £).

Approcaimately 20 sites (wich ak lzase
three samples per site] are needed for
a representative composite ol ample.
At each sa.mpﬁn.g site, kake a s:mple
from the hilltop, from the midpoine
between the hilltop and furmw, and
from the furrow botom. The sam-
inug d.epth at the m.'idpoint between
the hilltop and furrow bottom should
be 12 incher. The bottom point of this
sarnp]c should be the same a: for the
furrowe and hilltop samples. Thus, the
furrowe ampling depeh will be less
than 12 inches, while the hilltop
sminng d.epth will be more than 12
inches (fig. 6.

Mlix the hilleop, midpoint, and furcow
samples to make a composite sample
for each wee, Mix the site sample: for

E ] :Epr\escnutir\e compos:itc field 2=il

1z

Fig 7. Diagram of fertlizer lacation in soil whers fertilzer has been bandsd.
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APPENDIX B: SOIL SAMPLING

sample to be analyzed for nonmeokbile
rutriznes IP.K. and mi:mmh‘icnh}.
Deeper profile sampling (depth
sampling) 15 recommended for mokbile
mutrients (M and 5).

Areas where ferithizer

has been banded

Banding of fertilizers is becoming a
more common practice (fig. 7). In
fields where fertilizers have been
banded and tillage has occurred before
soil sampling. regular sampling
procedures can be followred. However,
if tillage har not adequately mixed the
soil, special soil rampling is required. IF
afield has had a banded fertilizer
application the previous growing
season and has not been plowed, an
I.d.!.'.i] simpl.e muld h a EOII.I:inu.DIJS
slice 1 to 2 inches thick and 12 inches
deep extending from the center of
one band to the center of the next
band.

Little research ha: been conducted ta
determine the best method of
sampling banded fields. Currently
three differsnt approaches are used
widcljr.Ea.cl: method pmduc\es a
satisfactory representative sample, but
the =ffort required to obtain thess
samples ditffer: considerably:

Systenmtlc sanpling method IE
you know the direction, d.cpth. and
spacing of the fertilizer band, you can
obtain a representative woil sample
with this ampling procedure. Take 5
to 10 il s:mp]u per_p-en.d.icu]:r (]
the band row beginning in the edge
of a fertilizer band and ending at the
cd.g\e af an :djz.ccnt band I:Eg. S:I.
Fallow this procedurs on at least 20
sampling stes in each field or portion
af a field being sampled. Mix and
compo;:ite the sails ecllzcted from
each site to obtain a representative soal
sample.

Controlled sampling method. You
also should know the direction, depth,
and .\p:n:ingod:’the fertilizer band: to
obtain a representative woil sample
with this method. Take 20 to 30 sail
cores from locations scattered
thmughc-ut the field cu'porti.c-n af the
field. Avcad sampling directly ina
fertilizer band.

The composite sample thould
adequately represent the area being
smp]cd..ThL', method miay result in
slightly lower soil test values of
nonmaobile nuernent: (B E, and
macromatrients) than the systematic
and random sampling methods.

Remndom smmpling method . Lse
thix u:mpli.ng method when the
location of the previous season’s
fertilizer bands is not known. Take 40
to 60 random soil cores to form a
compo;:ite ;.unple af the area Being

sampled.

Reduced tillage or
no-till flelds

You may need special approaches to
soil sampling with reduced tillage or
no-till fiel ds because the 201l has been
disturbed so litile that fertilizer,
whether broadeast on che surface or
banded below the surface, is not
muxed into the w21l You need to know
the history of fertiization, tllage, and
other management practices to
determine how to obtain a TEpIESEn-

tative sample.

[f nonmeohale nuenents IZ_E K, and
macronutrients other than B) have
been surface broadeast and little or no
tillage ha: been used since their
:pinc:liorL remove the surface 1 inch
of scal before ampling. Mutrients in
the top inch of soil will probably not
be available to the gmvi.ns [=o= =B

L d bW aa

- -
il e v I v Vs« o] o
s it s
-1 - At
. Al R
0 g s
H o
: ] .~
- s
L &

\_“'—-'
Systematic samphing

12"

Fig, B Systematc soil smmplingin a field where fertilizer has been banded
(sarnpling reethad 1)

=
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APPENDIX B: SOIL SAMPLING

Fig 2. Grid sail sampling patterm where samples are collecved every 250 feer Mote thar a complete soil sample iz collected ax each
spot marosd with an 2.

If fertilizer ha: been banded with the
no-till system, consider methads
suggested Y Areas Whers Fertilizer
Haz Been Banded " If a field has been
vnder a contimiows no-till mystem fora
]ong time, determine the pH of the
surface foot at 3einch intervals (0 oo 3,
Jeo 6,6 o 9 9o 12 inches) every 3
to 5 years. Soil pH will affect the
availability of fertilizer nutrients as well
a the activity of commonly used
hetbicides, insecticides, and fungicides.

Crid sampling in
nonuniform fields

Mlamy fields are not umform and vacy
bath l:ori:ontaﬂ]-' and r\erticz]l'_,r acToe
landscapes. Traditional soil sampling
procedure: average nutrient levels in
soil subsamples to determine average
mutriznt levels in the field. The
mutriznt valuer obtained are good, but
the manager must realize that mamy of
the values in the field are either les
than or greater than the values
determined. When fields are broken
intz grids with shorter distances
betwesn the ampling points 2 more
precize ol map can be developed o
determine nutrient nesds.

The technology is now available o
combine gnd :ampling with varakle

rate ferilizer application to handle
spatial variability within a field. These
application techniques make fertlizer
mutrient application more precise,
resulting in greater mutrient use
ethciency and reducing pollution
patential.

Irrigated field: including individual
pivots should be set up in a 200- @
30foor gnd for potato, sugarhests,
corn, and other poteuti.l]l‘_( h.igh-N-
use crops (g 9. A wader grid of 400
feet may be used for small grains,
beans, and other crops where I
murE e et iz less intensive or under

dryland conditions.

Soil mutnient need: for each segment
of the grid are entered into a com-
puter-driven system mounted on
S_pec:iil.l‘ﬂ.'d L_Ommerci.il I:-ertI]LBEI.'
application equipment. Variable mtes
of nutrients are then applied bated on
individual soil samples over the entire
field.

A similar system designed for fertilizer
:pinc:tiom tth:hu_n}x pil'ot spn'rﬂﬂers
iz being developed by the Universicy
of Idaho. This system has the potential
to .ipp]]r variable rates of outrients and
water specifically related to changes
across individual fields.

The Soil Conservation Service has a
digitized soil survey information sys-
tem [Z515), which when combined
with the results of grid sampling
provide: specific information and
“mmm!.ﬂdﬂ.h‘ﬂm t-ﬂr M:hi]s and SQ:.I.
types within a field. The 5515 can
locate pocketr of sandy or coame-
textured soils whers leaching is a
mEjoT concern or arsas of fAiner-
textured soils where pockets of
residual I may occur The 5515 alo
i.ﬂ.d.iflws w]lfl'f fmsi.ﬂn or .\I.ll.'t-i.c\e
runotf may ke high and where areas
should be targeted for federal pro-
grams such a: the Comservation
Feserve Program.

Another compuber—nupp\in.g tech-
nique, Gecgraphic Information
Systeme [GIS), can be combined with
the results of gnd sampling to provade
EroowneEr and land Maragers wach
information for land-use planning.

Additional information cn Fproper 2ol
sampling procedures can be obtained
from the Extension agriculoaral
Cd.u.l._lmr Or&rhll.izer Ee]d.rnﬂ.ﬂ. :II.‘I. ¥our

county

The authors—Rabsre L Fhhler, sail
sciertst, Moscow, and Terry A Tindall,
former Bee=nsion sail scisntise, Twin
E"! Rt!“r‘h ird E“.ttm.nn ceﬂ':ef.
bath with the Uriversity of Idahe
Deparorent of Plant, Sail, and
Ertormalogical Scisnces.

|2z In furtherancs of coopsratha sstension work inagriculours and home economics. &ccs of May 2 and June 30, 1914,
N cooperation with the LLS. Departmene of Agriculoars, LeRoy D Luft, Direccor of Cooperatve Extenzion Sstem,
Untwarzcy of ldaho, Mosoow, ldiho 83844, The Untwersicy of [daho provides squal oppertunky in education and employment on the basts of race,
oobor, religion, rational origin, age, gender. disabilicy. or statuz az a ¥ismam-era vateran,

5750 1990-84, | 500 857 {repring)

an required by stata and federal lres.
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